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Introduction {#sec006}
============

Time and again, research has shown that regular physical activity (PA) is associated with physical \[[@pone.0234794.ref001], [@pone.0234794.ref002]\], as well as mental and social \[[@pone.0234794.ref003], [@pone.0234794.ref004]\] health benefits. Thus, PA is considered "a 'best buy' for public health" \[[@pone.0234794.ref005]\]. However, PA is a highly complex and multidimensional behavioral phenomenon \[[@pone.0234794.ref006]\], which is prone to change across the life course \[[@pone.0234794.ref007]\]. Despite being a significant promoter of health and well-being, regular PA tends to decrease over the life course \[[@pone.0234794.ref008]\]. Total PA appears to decline particularly during adolescence and the transition to young adulthood \[[@pone.0234794.ref009]\]. Additionally, Shaw et al. \[[@pone.0234794.ref010]\] found "steady declines in leisure-time physical activity, beginning in midlife and growing steeper at progressively older ages" (p.763). Contrary to these findings, some longitudinal studies have also identified groups that remain at a given activity level or even increase their amount of PA \[[@pone.0234794.ref011]--[@pone.0234794.ref013]\].

These results suggest that PA is a *fluctuating* behavior that is not stable over time \[[@pone.0234794.ref014]\], marked by lapses and relapses \[[@pone.0234794.ref015]\], and shows a more pronounced trend towards declining than towards stable or increasing levels. This is in line with research arguing that PA patterns track at rather low to moderate levels across the life course \[[@pone.0234794.ref016], [@pone.0234794.ref017]\]. Considering both long-term and short-term health benefits of regular PA \[[@pone.0234794.ref005]\], it is crucial to understand when and why people take up or terminate PA. Discontinuity, and associated behavioral lapses and relapses, might be triggered particularly by the experience of life events and transitions that occur across the life course. Telama \[[@pone.0234794.ref017]\] summarizes that "because many transitions and life-changing events experienced during the course of life influence physical activity, the level of tracking of physical activity is likely to vary at different phases of life" (p. 187).

Previously, two reviews have *explicitly* focused on the impact of various life-change events on PA. Allender et al. \[[@pone.0234794.ref018]\] identified five general life changes that primarily account for drop out from PA, namely, changes in employment status, residence, physical status, relationships, and family structure. In addition, Engberg et al. \[[@pone.0234794.ref019]\] found evidence that major life events (e.g. the transition to university, beginning to work, cohabitation and marriage, pregnancy and childbirth, divorce, widowhood, and retirement) may have both positive and negative effects on PA, depending among others on age and gender. Recently, an umbrella review on the behavioral determinants of PA across the life course has shown negative associations between PA and the transition to university or emerging parenthood \[[@pone.0234794.ref020]\], while another review has argued that major life events, life transitions, and the experience of trauma can trigger stress, which in turn impairs efforts to be physically active \[[@pone.0234794.ref021]\]. In addition, several reviews have focused on particular life events and transitions. These previous reviews have suggested that the transition from primary to secondary school is associated with decreasing levels of total PA \[[@pone.0234794.ref022]\]. Moreover, leaving high school \[[@pone.0234794.ref023]\] and evolving parenthood \[[@pone.0234794.ref024]--[@pone.0234794.ref026]\] are linked to declines in PA, while retirement is linked to increases especially in leisure-time PA and exercise \[[@pone.0234794.ref027]\].

These reviews have contributed to the understanding of the impact of life events on PA and have shown that research on this topic is characterized by fragmentation and great heterogeneity of study designs and methods. Despite these achievements, we see three shortcomings in the recent review activity urging for a more comprehensive and up-to-date approach: First, the last review dealing *explicitly* with the question as to how various life events and PA relate to each other has been conducted in January 2011 \[[@pone.0234794.ref019]\] leaving the last nine years of research unmapped. Second, both Allender et al. \[[@pone.0234794.ref018]\] and Engberg et al. \[[@pone.0234794.ref019]\] searched only one (PubMed) and two databases (PubMed/MEDLINE and PsycINFO), respectively. Third, a theoretical underpinning of the search strategies and conceptual clarity in terminology is often missing.

Our aim is to examine the extent, range, and nature of previous research activity on the impact of life events and transitions on PA, to compile key findings, to identify research gaps, and, therefore, to provide an extension to the previous reviews \[[@pone.0234794.ref028], [@pone.0234794.ref029]\]. In particular, we aim to address the following research question that guided our process: How do life events and transitions impact PA behavior across the life course? We chose a scoping approach (i) to map the landscape of previous research activity in a field that is quite heterogeneous and fragmented and (ii) to systematically summarize key findings.

Methods {#sec007}
=======

In order to increase methodological rigor, the procedure of this scoping review adhered to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for Scoping Reviews (PRISMA-ScR) Checklist \[[@pone.0234794.ref030]\]. Due to a lack of conceptual and terminological clarity, in the following section we first explicate some theoretical considerations that have built the basis for our search strategy before we describe our methodological procedure in more detail.

Theoretical and terminological considerations {#sec008}
---------------------------------------------

We conceptualize life events from a developmental perspective arguing that they can be construed as *natural interventions* that occur across the life course and that may account for ontogenetic change, growth, and development \[[@pone.0234794.ref031]\]. According to the working definition put forward by Luhmann et al. \[[@pone.0234794.ref032]\], life events "mark the beginning or the end of a specific status. A status is a nominal variable with at least two levels" (p. 4). For example, marital status (i.e. single, married, divorced, or widowed) might change due to the life events of meeting a partner, marriage, divorce, or the death of a spouse.

Life events are thus singular occurrences that lead to a shift from one status to another. In this regard, they may *trigger* periods of biological, psychological, and/or social adaptation and readjustment and lead to behavioral changes. In the following, we term such adjustment periods *transitions* as they incorporate the processual character and temporality of life events and describe their anticipation (depending on the foreseeability of an event), history, and aftermath \[[@pone.0234794.ref033]\]. Both life events and transitions are interconnected and therefore two sides of the same experience, yet different in their temporal nature. Minor every-day events (e.g. daily hassles), slow transitions without clearly identifiable life events (e.g. aging, puberty), and non-events (e.g. *not* having a child) are excluded from our conceptualization of the terms life event and transition.

Life events and transitions may mark turning points in (habitual) behavioral patterns \[[@pone.0234794.ref031]\], such as PA. For our review, we employ a broad concept of PA defining it as any bodily movement produced by skeletal muscle resulting in energy expenditure \[[@pone.0234794.ref034]\]. PA therefore occurs across various domains and contexts such as leisure-time PA (including sport participation and exercise), occupational PA, active commuting, daily activities, or domestic activities and at different intensities such as light, moderate, vigorous, or moderate-to-vigorous. [Table 1](#pone.0234794.t001){ref-type="table"} summarizes the key concepts that underpin our review.

10.1371/journal.pone.0234794.t001

###### Theoretical concepts.

![](pone.0234794.t001){#pone.0234794.t001g}

  Concept                 Definition
  ----------------------- ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  **Life event**          In reference to the MeSH term definition for life-change events, yet with some adjustment, life events are conceptualized as singular occurrences (including biological, psychological, social, and environmental), which mark a change in status and therefore require (re)adjustment and effect a change in an individual's pattern of living \[[@pone.0234794.ref031], [@pone.0234794.ref032], [@pone.0234794.ref035]\].
  **Transition**          Transitions are conceptualized as status passages that temporally exceed the duration of life events. The duration of a transition varies as a function of the degree of (re)adjustment, which is necessary to adapt to a new status. Generally, life events, which imply a change in status, may trigger a transition or occur within the transitioning process itself (depending on an event's foreseeability) \[[@pone.0234794.ref036], [@pone.0234794.ref037]\].
  **Physical activity**   Physical activity is generally defined as any bodily movement produced by skeletal muscles resulting in energy expenditure \[[@pone.0234794.ref034]\] and may occur across various domains and contexts and at different intensities.

Literature search {#sec009}
-----------------

A broad, yet systematic, search strategy was developed to search the following databases: PubMed (including MEDLINE), PsycINFO, PsycARTICLES, SPORTDiscus, and Web of Science. Search terms were derived from our theoretical and terminological considerations and in accordance with the terms employed in previous reviews \[[@pone.0234794.ref018], [@pone.0234794.ref019]\]. [Table 2](#pone.0234794.t002){ref-type="table"} displays the search strategy, with \#3 yielding the initial results from which studies where then selected. No limits were used.

10.1371/journal.pone.0234794.t002

###### Search terms for the literature research.

![](pone.0234794.t002){#pone.0234794.t002g}

  Set       Search Terms
  --------- --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  **\#1**   "life event" OR "life events" OR "life change event" OR "life change events" OR "life-change event" OR "life-change events" OR "life changing event" OR "life changing events" OR "life-changing event" OR "life-changing events" OR "life experience" OR "life experiences" OR "life change" OR "life changes" OR "life-change" OR "life-changes" OR transition\*
  **\#2**   "physical activity" OR exercis\* OR "sport" OR "sports"
  **\#3**   \#1 AND \#2

The databases were searched on August 17, 2018. The search was updated on January, 27 2020. The updated information was combined with the results from the initial search. Results were exported into EndNote Citation Manager and duplicates were removed. Then, two researchers independently screened titles and abstracts for eligibility. Disagreements were resolved through a process of critical debate. If consensus could not be reached, a third researcher was consulted. Full-texts were assessed by a single researcher, who also extracted data from the articles. When in doubt, the inclusion of full-texts was discussed with a second researcher until consensus was reached. Moreover, included full-texts were used for cross-referencing.

Inclusion and exclusion criteria {#sec010}
--------------------------------

Papers were included if they (i) focused on life events and/or transitions in accordance with our theoretical conceptualizations; (ii) reported data on PA, which was assessed either objectively (e.g. via accelerometer or pedometer) or through self-report (e.g. via questionnaires or interviews); (iii) were either of prospective longitudinal or retrospective design in order to compare PA behavior before and after a life event or transition; (iv) assessed healthy populations, except for when transitions into disease were analyzed; (v) were published in English or German; (vi) were published in peer-reviewed journals between 1998 and 2020; and (vii) were available as full-texts.

Papers were excluded if they (i) were non-empirical (e.g. other reviews, editorials, comments, essays, abstracts, conference submissions, etc.), dissertations, or intervention studies (including randomized controlled trials); (ii) focused only on physical education or sedentary behavior; (iii) did not examine changes in PA behavior itself but rather in psychological or social variables associated with PA (e.g. motivational, intentional, or habitual variables); (iv) used PA as a moderator or mediator for another dependent variable (e.g. weight gain); or (v) dealt with daily hassles, non-events, or slow transitions. The study selection was an iterative process and criteria for inclusion and exclusion were further refined and adapted as knowledge on the topic grew, which is in line with the notion of a scoping review \[[@pone.0234794.ref028], [@pone.0234794.ref038]\].

Data extraction and synthesis {#sec011}
-----------------------------

Extracted data included the country in which the study was conducted, the life events and transitions covered, study design, sample characteristics, the employed PA assessment tools, and the PA domains and intensities that were examined (see [S1 Table](#pone.0234794.s001){ref-type="supplementary-material"}). If papers addressed several research questions, we focused on the data relevant to our research question. Moreover, if statistical models were adjusted (e.g. for sex, age, education, income, previous behavior, etc.), we report the results from these adjusted analyses assuming that this is a more *conservative*, and therefore, a more cautious approach of interpreting results. As our primary objective was to map the research landscape, we do not report on single mediation and interaction effects. As a first synthesis step, we provide a summary of the research landscape in which we also cluster the reported life events and transitions into distinct thematic categories. In a second step, the identified categories are used as a basis for a narrative synthesis of the key findings of the included studies (for both females and males if not otherwise specified). In order to stay true to the scoping nature of the present review and to delineate general trends, we refrained from summarizing results at the level of PA domains and intensities. Additionally, to be included in the narrative summary, results for events and transitions had to be reported in at least two studies. For the synthesis of the more general trends, results had to be presented in at least four studies.

Results {#sec012}
=======

The initial search yielded 22,869 articles with 15,935 remaining after duplicates were removed. After screening titles, abstracts, and full texts, 92 studies were included. Additionally, 15 records were identified through cross-referencing resulting in a total of 107 articles ([Fig 1](#pone.0234794.g001){ref-type="fig"}).

![Flow chart of the systematic literature search.\
(adapted from the PRISMA flow diagram \[[@pone.0234794.ref039]\]).](pone.0234794.g001){#pone.0234794.g001}

The included studies covered a total of 72 distinct life events and transitions, which we grouped into 10 thematic categories. For the life event *major personal achievement* \[[@pone.0234794.ref040]\], a clear allocation was not possible, since this event was considered to be rather broad and might occur within various categorical domains. Forty-nine life events or transitions (68%) were covered in only one or two studies. [Table 3](#pone.0234794.t003){ref-type="table"} summarizes, which life event categories, and which events and transitions in particular, were assessed across studies.

10.1371/journal.pone.0234794.t003

###### Categories of life events and transitions covered across studies.
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  Category                                                                        Life Event/Transition                                                      n (%)                                                                                                                                                                                                                                                Study (Citation No.)
  ------------------------------------------------------------------------------- -------------------------------------------------------------------------- ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Education-related events/transitions (n = 38; 35.5%)                            Transition to primary school                                               5 (4.7%)                                                                                                                                                                                                                                             \[[@pone.0234794.ref041]--[@pone.0234794.ref045]\]
  Transition to secondary school                                                  10 (9.3%)                                                                  \[[@pone.0234794.ref046]--[@pone.0234794.ref055]\]                                                                                                                                                                                                   
  Transition from middle to high school                                           2 (1.9%)                                                                   \[[@pone.0234794.ref056], [@pone.0234794.ref057]\]                                                                                                                                                                                                   
  Transition to post-secondary education/university/college                       12 (11.2%)                                                                 \[[@pone.0234794.ref058]--[@pone.0234794.ref069]\]                                                                                                                                                                                                   
  Return to study                                                                 3 (2.8%)                                                                   \[[@pone.0234794.ref040], [@pone.0234794.ref070], [@pone.0234794.ref071]\]                                                                                                                                                                           
  (Post)graduation                                                                8 (7.5%)                                                                   \[[@pone.0234794.ref059], [@pone.0234794.ref067], [@pone.0234794.ref070], [@pone.0234794.ref072]--[@pone.0234794.ref076]\]                                                                                                                           
  Receiving more education                                                        1 (0.9%)                                                                   \[[@pone.0234794.ref077]\]                                                                                                                                                                                                                           
  Employment-related events/transitions (n = 41; 38.3%)                           Entry into labor market                                                    10 (9.3%)                                                                                                                                                                                                                                            \[[@pone.0234794.ref040], [@pone.0234794.ref058], [@pone.0234794.ref059], [@pone.0234794.ref067], [@pone.0234794.ref070]--[@pone.0234794.ref072], [@pone.0234794.ref076], [@pone.0234794.ref078], [@pone.0234794.ref079]\]
  Changing jobs                                                                   6 (5.6%)                                                                   \[[@pone.0234794.ref040], [@pone.0234794.ref071], [@pone.0234794.ref072], [@pone.0234794.ref077], [@pone.0234794.ref080], [@pone.0234794.ref081]\]                                                                                                   
  Quitting/stopping/losing job                                                    7 (6.5%)                                                                   \[[@pone.0234794.ref040], [@pone.0234794.ref072], [@pone.0234794.ref077], [@pone.0234794.ref079], [@pone.0234794.ref080], [@pone.0234794.ref082], [@pone.0234794.ref083]\]                                                                           
  Retirement                                                                      29 (27.1%)                                                                 \[[@pone.0234794.ref040], [@pone.0234794.ref080], [@pone.0234794.ref083]--[@pone.0234794.ref109]\]                                                                                                                                                   
  Increased/decreased income                                                      2 (1.9%)                                                                   \[[@pone.0234794.ref040], [@pone.0234794.ref077]\]                                                                                                                                                                                                   
  Going on welfare                                                                1 (0.9%)                                                                   \[[@pone.0234794.ref072]\]                                                                                                                                                                                                                           
  Difficulty finding a job                                                        1 (0.9%)                                                                   \[[@pone.0234794.ref040]\]                                                                                                                                                                                                                           
  Health-related events/transitions (n = 19; 17.8%)                               Developing/recovering from a major personal illness (e.g. cancer)/injury   10 (9.3%)                                                                                                                                                                                                                                            \[[@pone.0234794.ref040], [@pone.0234794.ref072], [@pone.0234794.ref080], [@pone.0234794.ref109]--[@pone.0234794.ref115]\]
  Developing/recovering from chronic diseases (e.g. overweight, diabetes, etc.)   5 (4.7%)                                                                   \[[@pone.0234794.ref077], [@pone.0234794.ref080], [@pone.0234794.ref115]--[@pone.0234794.ref117]\]                                                                                                                                                   
  Becoming normal weight                                                          1 (0.9%)                                                                   \[[@pone.0234794.ref077]\]                                                                                                                                                                                                                           
  Menopausal transition                                                           4 (3.7%)                                                                   \[[@pone.0234794.ref040], [@pone.0234794.ref118]--[@pone.0234794.ref120]\]                                                                                                                                                                           
  Onset of menarche                                                               1 (0.9%)                                                                   \[[@pone.0234794.ref121]\]                                                                                                                                                                                                                           
  Major surgery                                                                   2 (1.9%)                                                                   \[[@pone.0234794.ref040], [@pone.0234794.ref080]\]                                                                                                                                                                                                   
  Involvement in a serious accident                                               2 (1.9%)                                                                   \[[@pone.0234794.ref040], [@pone.0234794.ref080]\]                                                                                                                                                                                                   
  Developing/recovering from a depression                                         2 (1.9%)                                                                   \[[@pone.0234794.ref077], [@pone.0234794.ref080]\]                                                                                                                                                                                                   
  Becoming (un)happy                                                              1 (0.9%)                                                                   \[[@pone.0234794.ref077]\]                                                                                                                                                                                                                           
  Developing/recovering from a long-term-disability                               2 (1.9%)                                                                   \[[@pone.0234794.ref077], [@pone.0234794.ref109]\]                                                                                                                                                                                                   
  Developing/recovering from pain                                                 2 (1.9%)                                                                   \[[@pone.0234794.ref077], [@pone.0234794.ref080]\]                                                                                                                                                                                                   
  Starting/stopping to smoke                                                      1 (0.9%)                                                                   \[[@pone.0234794.ref077]\]                                                                                                                                                                                                                           
  Starting/stopping to drink alcohol                                              1 (0.9%)                                                                   \[[@pone.0234794.ref077]\]                                                                                                                                                                                                                           
  Becoming (un)healthy                                                            1 (0.9%)                                                                   \[[@pone.0234794.ref077]\]                                                                                                                                                                                                                           
                                                                                  Becoming a caregiver                                                       1 (0.9%)                                                                                                                                                                                                                                             \[[@pone.0234794.ref083]\]
  Relationship-related events/transitions (n = 23; 21.5%)                         Starting/stopping a relationship                                           5 (4.7%)                                                                                                                                                                                                                                             \[[@pone.0234794.ref040], [@pone.0234794.ref072], [@pone.0234794.ref076], [@pone.0234794.ref080], [@pone.0234794.ref122]\]
  Starting cohabitation                                                           6 (5.6%)                                                                   \[[@pone.0234794.ref040], [@pone.0234794.ref070], [@pone.0234794.ref076], [@pone.0234794.ref078], [@pone.0234794.ref123], [@pone.0234794.ref124]\]                                                                                                   
  Getting married                                                                 15 (14.0%)                                                                 \[[@pone.0234794.ref040], [@pone.0234794.ref059], [@pone.0234794.ref070]--[@pone.0234794.ref072], [@pone.0234794.ref076]--[@pone.0234794.ref078], [@pone.0234794.ref083], [@pone.0234794.ref109], [@pone.0234794.ref123]--[@pone.0234794.ref127]\]   
  Getting divorced/separated                                                      11 (10.3%)                                                                 \[[@pone.0234794.ref040], [@pone.0234794.ref071], [@pone.0234794.ref072], [@pone.0234794.ref080], [@pone.0234794.ref083], [@pone.0234794.ref122], [@pone.0234794.ref123], [@pone.0234794.ref125]--[@pone.0234794.ref128]\]                           
  Losing a spouse/partner/widowhood                                               9 (8.4%)                                                                   \[[@pone.0234794.ref040], [@pone.0234794.ref077], [@pone.0234794.ref080], [@pone.0234794.ref095], [@pone.0234794.ref123], [@pone.0234794.ref127]--[@pone.0234794.ref130]\]                                                                           
  Re-marriage                                                                     3 (2.8%)                                                                   \[[@pone.0234794.ref127], [@pone.0234794.ref128], [@pone.0234794.ref130]\]                                                                                                                                                                           
  Engagement                                                                      1 (0.9%)                                                                   \[[@pone.0234794.ref072]\]                                                                                                                                                                                                                           
  Infidelity of spouse/partner                                                    1 (0.9%)                                                                   \[[@pone.0234794.ref040]\]                                                                                                                                                                                                                           
  Major decline in health of a spouse/partner                                     3 (2.8%)                                                                   \[[@pone.0234794.ref040], [@pone.0234794.ref114], [@pone.0234794.ref131]\]                                                                                                                                                                           
  Spouse/partner quitting/stopping/losing job                                     1 (0.9%)                                                                   \[[@pone.0234794.ref040]\]                                                                                                                                                                                                                           
  Spouse's/partner's retirement                                                   2 (1.9%)                                                                   \[[@pone.0234794.ref040], [@pone.0234794.ref132]\]                                                                                                                                                                                                   
  Spouse/partner moving into an institution                                       1 (0.9%)                                                                   \[[@pone.0234794.ref040]\]                                                                                                                                                                                                                           
  Family-related events/transitions (n = 28; 26.2%)                               Pregnancy/birth of a first/subsequent child                                24 (22.4%)                                                                                                                                                                                                                                           \[[@pone.0234794.ref040], [@pone.0234794.ref058], [@pone.0234794.ref059], [@pone.0234794.ref070]--[@pone.0234794.ref072], [@pone.0234794.ref076], [@pone.0234794.ref078], [@pone.0234794.ref079], [@pone.0234794.ref109], [@pone.0234794.ref124], [@pone.0234794.ref133]--[@pone.0234794.ref145]\]
  Becoming a single parent                                                        2 (1.9%)                                                                   \[[@pone.0234794.ref040], [@pone.0234794.ref071]\]                                                                                                                                                                                                   
  Miscarriage                                                                     1 (0.9%)                                                                   \[[@pone.0234794.ref040]\]                                                                                                                                                                                                                           
  Stillbirth                                                                      1 (0.9%)                                                                   \[[@pone.0234794.ref040]\]                                                                                                                                                                                                                           
  Having a child with a disability/serious illness                                1 (0.9%)                                                                   \[[@pone.0234794.ref040]\]                                                                                                                                                                                                                           
  Death of a child                                                                2 (1.9%)                                                                   \[[@pone.0234794.ref040], [@pone.0234794.ref083]\]                                                                                                                                                                                                   
  Major conflict with teenage/older children                                      1 (0.9%)                                                                   \[[@pone.0234794.ref040]\]                                                                                                                                                                                                                           
  Increased hassles with parents                                                  1 (0.9%)                                                                   \[[@pone.0234794.ref040]\]                                                                                                                                                                                                                           
  Parents getting divorced/separated/re-married                                   1 (0.9%)                                                                   \[[@pone.0234794.ref040]\]                                                                                                                                                                                                                           
  Serious conflict between family members                                         1 (0.9%)                                                                   \[[@pone.0234794.ref040]\]                                                                                                                                                                                                                           
  Major decline in health of close friends/family                                 1 (0.9%)                                                                   \[[@pone.0234794.ref040]\]                                                                                                                                                                                                                           
  Death of friend/family                                                          5 (4.7%)                                                                   \[[@pone.0234794.ref040], [@pone.0234794.ref072], [@pone.0234794.ref080], [@pone.0234794.ref083], [@pone.0234794.ref109]\]                                                                                                                           
  Family member being arrested                                                    1 (0.9%)                                                                   \[[@pone.0234794.ref040]\]                                                                                                                                                                                                                           
  Getting/losing social support                                                   2 (1.9%)                                                                   \[[@pone.0234794.ref077], [@pone.0234794.ref115]\]                                                                                                                                                                                                   
  Child/other family member leaving home                                          1 (0.9%)                                                                   \[[@pone.0234794.ref040]\]                                                                                                                                                                                                                           
  Birth of a grandchild                                                           1 (0.9%)                                                                   \[[@pone.0234794.ref040]\]                                                                                                                                                                                                                           
  Residence-related events/transitions (n = 10; 9.3%)                             Moving                                                                     5 (4.7%)                                                                                                                                                                                                                                             \[[@pone.0234794.ref040], [@pone.0234794.ref072], [@pone.0234794.ref080], [@pone.0234794.ref083], [@pone.0234794.ref115]\]
  Moving to an institution                                                        2 (1.9%)                                                                   \[[@pone.0234794.ref040], [@pone.0234794.ref146]\]                                                                                                                                                                                                   
  Moving out of parents' house/independence                                       6 (5.6%)                                                                   \[[@pone.0234794.ref040], [@pone.0234794.ref059], [@pone.0234794.ref067], [@pone.0234794.ref070], [@pone.0234794.ref072], [@pone.0234794.ref078]\]                                                                                                   
  Moving back to parents' house                                                   1 (0.9%)                                                                   \[[@pone.0234794.ref070]\]                                                                                                                                                                                                                           
                                                                                  Starting a mortgage                                                        1 (0.9%)                                                                                                                                                                                                                                             \[[@pone.0234794.ref072]\]
  Leisure-time related events/transitions (n = 1; 0.9%)                           Starting/stopping a hobby                                                  1 (0.9%)                                                                                                                                                                                                                                             \[[@pone.0234794.ref080]\]
  Starting/stopping to go on holiday trips                                        1 (0.9%)                                                                   \[[@pone.0234794.ref080]\]                                                                                                                                                                                                                           
  Victimization-related events/transitions (n = 2; 1.9%)                          Distressing harassment at work                                             1 (0.9%)                                                                                                                                                                                                                                             \[[@pone.0234794.ref040]\]
  Being pushed/grabbed/shoved/kicked/hit                                          1 (0.9%)                                                                   \[[@pone.0234794.ref040]\]                                                                                                                                                                                                                           
  Being forced to take part in an unwanted sexual activity                        1 (0.9%)                                                                   \[[@pone.0234794.ref040]\]                                                                                                                                                                                                                           
  Being robbed                                                                    2 (1.9%)                                                                   \[[@pone.0234794.ref040], [@pone.0234794.ref080]\]                                                                                                                                                                                                   
  Criminal activity-related events/transitions (n = 2; 1.9%)                      Being arrested/going to jail                                               1 (0.9%)                                                                                                                                                                                                                                             \[[@pone.0234794.ref072]\]
  Legal troubles/involvement in a court case                                      1 (0.9%)                                                                   \[[@pone.0234794.ref040]\]                                                                                                                                                                                                                           
  Force majeure/material loss (n = 1; 0.9%)                                       Natural disaster                                                           1 (0.9%)                                                                                                                                                                                                                                             \[[@pone.0234794.ref040]\]
  Major loss/damage of personal property                                          1 (0.9%)                                                                   \[[@pone.0234794.ref040]\]                                                                                                                                                                                                                           

Descriptive analyses of the publication landscape over the past twenty-two years revealed an increasing research interest in the impact of life events and transitions on PA with 74 studies being published in the nine years since the last review on this topic has been conducted \[[@pone.0234794.ref019]\]. More than half of the studies were conducted in the USA (n = 35; 32.7%), Canada (n = 13; 12.1%), and Australia (n = 12; 11.2%). Studies varied with regard to their design, with the vast majority being prospective longitudinal studies (n = 88; 82.2%), followed by retrospective assessments (n = 19; 17.8%). Follow-up time for the prospective longitudinal studies ranged from three months \[[@pone.0234794.ref146]\] to 25 years \[[@pone.0234794.ref083]\]. Sample sizes varied from n = 7 \[[@pone.0234794.ref098]\] to n = 81,925 \[[@pone.0234794.ref123]\]. The age of participants ranged from three \[[@pone.0234794.ref044]\] to 91 years \[[@pone.0234794.ref109], [@pone.0234794.ref132]\]. Detailed study characteristics are summarized in [S1 Table](#pone.0234794.s001){ref-type="supplementary-material"}. Studies using the same samples are summarized in [S2 Table](#pone.0234794.s002){ref-type="supplementary-material"}.

A great variety of PA assessment tools was used. Ninety studies (84.1%) employed questionnaires to determine changes in PA. In total, 31 distinct PA questionnaires were used across studies with the Godin Leisure-Time Exercise Questionnaire (n = 6) and the Active Australia Survey (n = 4; three of which used the same sample) being the most recurring tools. Thirty-four studies (31.8%) did not report, which questionnaires were employed. One study combined the questionnaire assessment with interviews. Twenty-three studies (21.5%) used accelerometers or pedometers to assess PA. Of these, seven studies combined questionnaires and accelerometers, eleven studies used only accelerometers (for four to ten consecutive days), and five studies used pedometers usually in combination with either an accelerometer or a questionnaire. As a result, changes in PA behavior were assessed in different ways either taking into account the amount of PA (e.g. frequency and duration, which was assessed either via accelerometers, an open question, or a Likert scale) or by simply asking whether participants engaged in PA or whether PA behavior has changed over time (e.g. yes/no).

Studies assessed seven more or less distinct PA domains: leisure-time PA (n = 80; 74.8%), occupational PA (n = 16; 15%), total PA (n = 22; 20.6%), walking and daily habitual PA (n = 41; 38.3%), commuting and active transport (n = 20; 18.7%), domestic activities (n = 20; 18.7%), and school activities (n = 8; 7.5%). While some studies focused on PA domains, others (additionally or instead) assessed PA intensities ranging from light (n = 18; 16.8%) to moderate (n = 39; 36.4%) to vigorous (n = 34; 31.8%) to moderate-to-vigorous PA (n = 29; 27.1%), and several combinations of the four intensity clusters (n = 38; 35.5%). As studies often merged several PA domains and intensities, a wide variety of combinations was apparent (for a detailed overview see [S1 Table](#pone.0234794.s001){ref-type="supplementary-material"}). In this regard, an in-depth and differentiated analysis of findings across all studies was not possible. Therefore, we abstracted from PA domains and intensities and summarized trends. The following sub-chapters focus on the associations between specific events and transitions and PA. [Table 4](#pone.0234794.t004){ref-type="table"} depicts, which of the included studies reported increases, decreases, or no changes in PA for a respective event or transition. We only summarized general trends for an event or transition when respective results were reported in at least four studies. As single studies assessed different PA domains and intensities, they might be reported multiple times (i.e. for increases, decreases, or no changes). [Fig 2](#pone.0234794.g002){ref-type="fig"} summarizes trends for events and transitions across the life course.

![Summary of key findings of the impact of life events and transitions on PA across the life course.](pone.0234794.g002){#pone.0234794.g002}

10.1371/journal.pone.0234794.t004

###### Trends and consistency of key findings across studies for events, when results were reported in ≥ 4 studies.

![](pone.0234794.t004){#pone.0234794.t004g}

  Life event/transition                                         Increase                                                                                                                                                    Decrease                                                                                                                                                                                                                                                                                                    No change
  ------------------------------------------------------------- ----------------------------------------------------------------------------------------------------------------------------------------------------------- ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  ***Education-related events/transitions***                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
  Kindergarten to primary school                                **1** \[[@pone.0234794.ref042]\]                                                                                                                            **5** \[[@pone.0234794.ref041]--[@pone.0234794.ref045]\]                                                                                                                                                                                                                                                    **1** \[[@pone.0234794.ref041]\]
  Primary to secondary school                                   **4** \[[@pone.0234794.ref046]--[@pone.0234794.ref048], [@pone.0234794.ref050]\]                                                                            **10** \[[@pone.0234794.ref047], [@pone.0234794.ref048], [@pone.0234794.ref050]--[@pone.0234794.ref057]\]                                                                                                                                                                                                   **4** \[[@pone.0234794.ref047]--[@pone.0234794.ref049], [@pone.0234794.ref051]\]
  High school to university/college                                                                                                                                                                                         **14** \[[@pone.0234794.ref058], [@pone.0234794.ref060]--[@pone.0234794.ref069], [@pone.0234794.ref073]--[@pone.0234794.ref075]\]                                                                                                                                                                           **2** \[[@pone.0234794.ref059], [@pone.0234794.ref065]\]
  ***Family-related events/transitions***                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               
  Pregnancy, Parenthood[^1^](#t004fn001){ref-type="table-fn"}   **5** \[[@pone.0234794.ref079], [@pone.0234794.ref136], [@pone.0234794.ref142], [@pone.0234794.ref144], [@pone.0234794.ref145]\]                            **20** \[[@pone.0234794.ref040], [@pone.0234794.ref059], [@pone.0234794.ref070], [@pone.0234794.ref071], [@pone.0234794.ref076], [@pone.0234794.ref078], [@pone.0234794.ref109], [@pone.0234794.ref124], [@pone.0234794.ref133], [@pone.0234794.ref134], [@pone.0234794.ref136]--[@pone.0234794.ref145]\]   **5** \[[@pone.0234794.ref124], [@pone.0234794.ref135], [@pone.0234794.ref139], [@pone.0234794.ref142], [@pone.0234794.ref144]\]
  ***Employment-related events/transitions***                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           
  Entry into the labor market                                   **1** \[[@pone.0234794.ref072]\]                                                                                                                            **7** \[[@pone.0234794.ref040], [@pone.0234794.ref058], [@pone.0234794.ref071], [@pone.0234794.ref072], [@pone.0234794.ref076], [@pone.0234794.ref078], [@pone.0234794.ref081]\]                                                                                                                            **4** \[[@pone.0234794.ref059], [@pone.0234794.ref067], [@pone.0234794.ref077], [@pone.0234794.ref079]\]
  Changing work conditions                                      **2** \[[@pone.0234794.ref040], [@pone.0234794.ref072]\]                                                                                                    **2** \[[@pone.0234794.ref071], [@pone.0234794.ref072]\]                                                                                                                                                                                                                                                    
  Quitting, stopping, losing job                                **2** \[[@pone.0234794.ref040], [@pone.0234794.ref072]\]                                                                                                                                                                                                                                                                                                                                                                                                                **2** \[[@pone.0234794.ref079], [@pone.0234794.ref083]\]
  Retirement                                                    **25** \[[@pone.0234794.ref040], [@pone.0234794.ref084], [@pone.0234794.ref086]--[@pone.0234794.ref102], [@pone.0234794.ref104]--[@pone.0234794.ref109]\]   **11** \[[@pone.0234794.ref083]--[@pone.0234794.ref086], [@pone.0234794.ref093], [@pone.0234794.ref098], [@pone.0234794.ref103]--[@pone.0234794.ref107]\]                                                                                                                                                   **8** \[[@pone.0234794.ref085]--[@pone.0234794.ref087], [@pone.0234794.ref092], [@pone.0234794.ref095], [@pone.0234794.ref096], [@pone.0234794.ref098], [@pone.0234794.ref103]\]
  ***Relationship-related events/transitions***                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         
  Starting a new relationship                                   **2** \[[@pone.0234794.ref040], [@pone.0234794.ref072]\]                                                                                                    **3** \[[@pone.0234794.ref076], [@pone.0234794.ref122], [@pone.0234794.ref123]\]                                                                                                                                                                                                                            **2** \[[@pone.0234794.ref072], [@pone.0234794.ref122]\]
  Starting cohabitation                                                                                                                                                                                                     **3** \[[@pone.0234794.ref070], [@pone.0234794.ref076], [@pone.0234794.ref078]\]                                                                                                                                                                                                                            **1** \[[@pone.0234794.ref124]\]
  Marriage                                                      **1** \[[@pone.0234794.ref125]\]                                                                                                                            **9** \[[@pone.0234794.ref040], [@pone.0234794.ref059], [@pone.0234794.ref070]--[@pone.0234794.ref072], [@pone.0234794.ref076]--[@pone.0234794.ref078], [@pone.0234794.ref109]\]                                                                                                                            **5** \[[@pone.0234794.ref072], [@pone.0234794.ref077], [@pone.0234794.ref083], [@pone.0234794.ref124], [@pone.0234794.ref126]\]
  Divorce                                                       **2** \[[@pone.0234794.ref126], [@pone.0234794.ref127]\]                                                                                                    **2** \[[@pone.0234794.ref040], [@pone.0234794.ref122]\]                                                                                                                                                                                                                                                    **5** \[[@pone.0234794.ref071], [@pone.0234794.ref083], [@pone.0234794.ref122], [@pone.0234794.ref125], [@pone.0234794.ref128]\]
  Widowhood                                                     **3** \[[@pone.0234794.ref040], [@pone.0234794.ref129], [@pone.0234794.ref130]\]                                                                                                                                                                                                                                                                                                                                                                                        **4** \[[@pone.0234794.ref077], [@pone.0234794.ref095], [@pone.0234794.ref127], [@pone.0234794.ref128]\]
  ***Health-related events/transitions***                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               
  Diagnosis of illness[^2^](#t004fn002){ref-type="table-fn"}    **7** \[[@pone.0234794.ref077], [@pone.0234794.ref111]--[@pone.0234794.ref114], [@pone.0234794.ref117], [@pone.0234794.ref118]\]                            **7** \[[@pone.0234794.ref040], [@pone.0234794.ref077], [@pone.0234794.ref109], [@pone.0234794.ref110], [@pone.0234794.ref109], [@pone.0234794.ref114], [@pone.0234794.ref117]\]                                                                                                                            **2** \[[@pone.0234794.ref072], [@pone.0234794.ref114]\]
  ***Residence-related events/transitions***                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
  Moving                                                        **1** \[[@pone.0234794.ref079]\]                                                                                                                            **1** \[[@pone.0234794.ref109]\]                                                                                                                                                                                                                                                                            **2** \[[@pone.0234794.ref072], [@pone.0234794.ref083]\]

^1^Pregnancy and parenthood were subsumed as one event as several studies assessed PA changes across pregnancy including a postpartum period

^2^Diagnosis of illness also includes the diagnosis of a chronic condition

Education-related events and transitions {#sec013}
----------------------------------------

Educational transitions were covered from early childhood (e.g. from kindergarten to school) to young adulthood (e.g. entry into post-secondary education or (post)graduation). Five studies assessed the transition from kindergarten to primary school and found mainly decreases in PA \[[@pone.0234794.ref041]--[@pone.0234794.ref045]\]. Two of these studies reported a rebound effect to or beyond pre-school levels \[[@pone.0234794.ref042], [@pone.0234794.ref044]\].

Similarly, findings on the transition from primary to secondary and from middle to high school showed mainly declines in PA across this transition \[[@pone.0234794.ref047], [@pone.0234794.ref048], [@pone.0234794.ref050]--[@pone.0234794.ref057]\]. Yet, studies also reported increases \[[@pone.0234794.ref046]--[@pone.0234794.ref048], [@pone.0234794.ref050]\] and no changes \[[@pone.0234794.ref047]--[@pone.0234794.ref049], [@pone.0234794.ref051]\] in PA, which was due to the assessment of different PA domains and intensities and whether activities occurred during weekdays or the weekend.

Studies, which focused on the transition from high school to post-secondary education (e.g. college or university) or leaving full-time education (e.g. started to work), showed that this is a period during which emerging adults are vulnerable to decreasing PA levels \[[@pone.0234794.ref058], [@pone.0234794.ref060], [@pone.0234794.ref061], [@pone.0234794.ref063]--[@pone.0234794.ref065], [@pone.0234794.ref067]--[@pone.0234794.ref069], [@pone.0234794.ref073], [@pone.0234794.ref076]\]. A greater proportion of high school graduates decreased their PA levels as opposed to those who increased PA \[[@pone.0234794.ref061], [@pone.0234794.ref062]\] and a shift from meeting PA guidelines to not meeting them occurred \[[@pone.0234794.ref075]\]. Two studies indicated that changes in PA were dependent on the environmental context, as high school graduates who started working were more likely to engage in moderate-to-vigorous and occupational PA than those who transitioned to post-secondary education although, in general, both groups tended to decrease their PA levels \[[@pone.0234794.ref073], [@pone.0234794.ref074]\].

Employment-related events and transitions {#sec014}
-----------------------------------------

Beginning paid work or entry into the labor market was mainly associated with decreases in PA. These declines were particularly pronounced in leisure-time PA \[[@pone.0234794.ref040], [@pone.0234794.ref058], [@pone.0234794.ref071], [@pone.0234794.ref072], [@pone.0234794.ref076], [@pone.0234794.ref078], [@pone.0234794.ref081]\], although two studies found contrasting findings for women and men \[[@pone.0234794.ref072], [@pone.0234794.ref077]\]. Four studies found no changes in PA \[[@pone.0234794.ref059], [@pone.0234794.ref067], [@pone.0234794.ref077], [@pone.0234794.ref079]\].

Changes in work conditions or jobs were associated with both decreases \[[@pone.0234794.ref071], [@pone.0234794.ref072]\] and increases \[[@pone.0234794.ref040], [@pone.0234794.ref072]\] in PA depending on domain, intensity, age, and gender. Similarly, losing or quitting a job or having a decreased income were associated with more \[[@pone.0234794.ref040], [@pone.0234794.ref072]\] and less \[[@pone.0234794.ref040]\] PA, while two studies reported no changes \[[@pone.0234794.ref079], [@pone.0234794.ref083]\]. These results again depended on PA domain, intensity, gender, and age. Being discharged from military was associated with a shift from 68.2% of participants meeting PA guidelines to 50.4% \[[@pone.0234794.ref082]\].

Retirement was the most examined life transition with 29 studies (27.1%). In general, retirement was associated with increases in leisure-time PA, (recreational) walking, and domestic activities \[[@pone.0234794.ref040], [@pone.0234794.ref084], [@pone.0234794.ref085], [@pone.0234794.ref087], [@pone.0234794.ref088], [@pone.0234794.ref090], [@pone.0234794.ref091], [@pone.0234794.ref093], [@pone.0234794.ref096], [@pone.0234794.ref099], [@pone.0234794.ref100], [@pone.0234794.ref103], [@pone.0234794.ref104], [@pone.0234794.ref106]--[@pone.0234794.ref109], [@pone.0234794.ref132]\] and decreases in occupational PA, active transportation, and total PA \[[@pone.0234794.ref083], [@pone.0234794.ref084], [@pone.0234794.ref093], [@pone.0234794.ref103], [@pone.0234794.ref104], [@pone.0234794.ref106], [@pone.0234794.ref107]\]. With regard to PA intensities, an increase especially in light and moderate PA occurred \[[@pone.0234794.ref087], [@pone.0234794.ref096]\], whereas findings on vigorous and moderate-to-vigorous PA were more ambiguous \[[@pone.0234794.ref093], [@pone.0234794.ref095], [@pone.0234794.ref096], [@pone.0234794.ref105], [@pone.0234794.ref132]\]. Qualitative data suggests that most retirees experience an increase in PA, while only a minority reports decreases or no changes at all \[[@pone.0234794.ref097]\] Prevalence data similarly indicates that there is an increased probability of meeting US government's PA guidelines after retirement \[[@pone.0234794.ref094]\]. With regard to the type of retirement, findings were heterogeneous. Transitioning to full-time and voluntary retirement was linked to increased PA levels \[[@pone.0234794.ref089], [@pone.0234794.ref090]\], whereas transitioning to economic inactivity due to disability led to decreases \[[@pone.0234794.ref089], [@pone.0234794.ref105]\]. For the latter, however, one study reported declines in women only, whereas men increased their PA \[[@pone.0234794.ref096]\]. Retiring from a physically demanding job was associated with a decrease in PA \[[@pone.0234794.ref086]\], whereas for those retiring from a sedentary job, there was an increase \[[@pone.0234794.ref086]\]. Similarly, PA declined more in women and men from manual than for those from non-manual social classes \[[@pone.0234794.ref084]\]. Some studies reported on the long-term trajectories of PA patterns across the retirement transition indicating that PA tends to increase right after retirement but declines later on \[[@pone.0234794.ref091], [@pone.0234794.ref099], [@pone.0234794.ref102], [@pone.0234794.ref104], [@pone.0234794.ref105]\]. In contrast, two studies found evidence that PA levels remained stable after an initial increase \[[@pone.0234794.ref101], [@pone.0234794.ref108]\]. Findings for the pre-retirement period were ambiguous with reported increases and decreases in PA \[[@pone.0234794.ref102], [@pone.0234794.ref105]\] depending on domain and gender.

Health-related events and transitions {#sec015}
-------------------------------------

Being diagnosed with a serious illness or disease was associated with mixed outcomes. Studies investigating changes in PA behavior after a cancer diagnosis reported both increases and decreases \[[@pone.0234794.ref110]--[@pone.0234794.ref113]\], while being diagnosed with a chronic disease or condition was linked to increases in PA \[[@pone.0234794.ref077], [@pone.0234794.ref117]\]. However, for older women, the diagnosis of an illness, having surgery, developing pain, and becoming obese or "(un)healthy" were associated with a decrease in PA \[[@pone.0234794.ref040], [@pone.0234794.ref077]\].

Additional health-related events and transitions included the menopausal transition, which was associated with decreases in PA in two studies \[[@pone.0234794.ref118], [@pone.0234794.ref119]\] and with no changes in one study \[[@pone.0234794.ref120]\], the onset of menarche, which was linked to a significant negative slope in PA (with the gynecological age-based model but not the chronological one) \[[@pone.0234794.ref121]\], and the onset of impaired sleep, which entailed an increased risk of becoming physically inactive \[[@pone.0234794.ref116]\]. These findings are in line with qualitative research suggesting that the onset of health and mobility problems is associated with constraints regarding PA \[[@pone.0234794.ref109]\].

Relationship-related events and transitions {#sec016}
-------------------------------------------

Findings on the impact of starting a new close relationship were mixed with two studies reporting increases in PA for young women \[[@pone.0234794.ref040]\] and men \[[@pone.0234794.ref072]\],two indicating decreases for both genders \[[@pone.0234794.ref076], [@pone.0234794.ref123]\], and one reporting decreases only for women \[[@pone.0234794.ref122]\] Ending a relationship was rather associated with increases in PA \[[@pone.0234794.ref072], [@pone.0234794.ref123]\] depending on domain and gender. Starting cohabitation was linked to decreases in PA \[[@pone.0234794.ref070], [@pone.0234794.ref076], [@pone.0234794.ref078]\], although one study found no changes \[[@pone.0234794.ref124]\]. Becoming engaged and getting married were mainly associated with decreases in PA \[[@pone.0234794.ref040], [@pone.0234794.ref059], [@pone.0234794.ref070]--[@pone.0234794.ref072], [@pone.0234794.ref076]--[@pone.0234794.ref078], [@pone.0234794.ref109], [@pone.0234794.ref126]\], depending on domain, intensity, and gender. Only one study found a positive relationship between marriage and PA outcomes \[[@pone.0234794.ref125]\]. Five studies reported no changes in PA, however, depending on domain, intensity, or gender \[[@pone.0234794.ref072], [@pone.0234794.ref077], [@pone.0234794.ref083], [@pone.0234794.ref124], [@pone.0234794.ref126]\]. Getting divorced or separated yielded mixed results, however, showing a trend towards no changes \[[@pone.0234794.ref071], [@pone.0234794.ref083], [@pone.0234794.ref122], [@pone.0234794.ref125], [@pone.0234794.ref128]\]. In addition, two studies reported decreases in PA in young women \[[@pone.0234794.ref040]\] and men \[[@pone.0234794.ref122]\], whereas two other studies indicated increases in PA \[[@pone.0234794.ref126], [@pone.0234794.ref127]\].

The death of a spouse and widowhood were associated with increases in PA in three studies \[[@pone.0234794.ref040], [@pone.0234794.ref129], [@pone.0234794.ref130]\] while four studies reported no changes \[[@pone.0234794.ref077], [@pone.0234794.ref095], [@pone.0234794.ref127], [@pone.0234794.ref128]\]. These relationships were dependent on PA domain, gender, and time since bereavement. Getting re-married and re-coupling were associated with both decreased \[[@pone.0234794.ref122], [@pone.0234794.ref128]\] and increased \[[@pone.0234794.ref130]\] levels of PA, again depending on domain and gender.

Family-related events and transitions {#sec017}
-------------------------------------

Becoming a parent was primarily associated with decreases in PA \[[@pone.0234794.ref109], [@pone.0234794.ref124], [@pone.0234794.ref136]\], which were particularly pronounced in women \[[@pone.0234794.ref040], [@pone.0234794.ref070], [@pone.0234794.ref071], [@pone.0234794.ref139]\] and first-time parents \[[@pone.0234794.ref059], [@pone.0234794.ref076], [@pone.0234794.ref078], [@pone.0234794.ref124], [@pone.0234794.ref138], [@pone.0234794.ref142]\]. One study described the quality of change in PA as a smooth decline for women before and after birth, whereas men experienced a rather abrupt drop in the year after birth \[[@pone.0234794.ref140]\]. Expecting a second or subsequent child was associated with increases in light activities \[[@pone.0234794.ref142]\], yet, also with decreases in leisure-time PA \[[@pone.0234794.ref124]\]. Data on group trajectories reflects these tendencies as more women become inactive across the transition to parenthood than those who became active \[[@pone.0234794.ref133], [@pone.0234794.ref139]\]. Nevertheless, one retrospective study indicated that new parents might substitute activity domains, thus, not abandoning PA altogether and that parenthood might also present an opportunity to become more active \[[@pone.0234794.ref136]\].

Changes in PA were not only associated with parenthood but already with pregnancy as one study reported that substantially more women decreased their PA as opposed to those who increased theirs \[[@pone.0234794.ref137]\]. In general, pregnancy was linked to declines in PA \[[@pone.0234794.ref134], [@pone.0234794.ref141], [@pone.0234794.ref143]--[@pone.0234794.ref145]\]. Some studies, however, indicated increases in light activities such as walking or domestic chores \[[@pone.0234794.ref079], [@pone.0234794.ref141], [@pone.0234794.ref144], [@pone.0234794.ref145]\]. Results on long-term trajectories from pre-pregnancy to parenthood were ambiguous with some studies reporting rebound effects across the postpartum period \[[@pone.0234794.ref134], [@pone.0234794.ref141]\], one study reporting no changes in PA from pregnancy to postpartum \[[@pone.0234794.ref143]\], and one study indicating slight increases during maternity leave, which decreased again upon return-to-work \[[@pone.0234794.ref135]\]. Despite these trends, one study indicated that individual growth trajectories varied significantly from the average growth curve \[[@pone.0234794.ref134]\].

Residence-related events and transitions {#sec018}
----------------------------------------

Moving out of the parental home and gaining residential independence was linked to decreases in PA \[[@pone.0234794.ref059], [@pone.0234794.ref078]\] or no changes \[[@pone.0234794.ref067]\]. Moving in general was associated with no changes \[[@pone.0234794.ref072], [@pone.0234794.ref083]\], but with increases in transport-related walking when moving to a less urbanized area \[[@pone.0234794.ref079]\]. Moving to an institution, such as retirement living, was similarly associated with significant decreases in PA \[[@pone.0234794.ref040], [@pone.0234794.ref146]\]. Qualitative data suggested that relocations were often perceived as disruptions in social networks, therefore leading to a drop in activities \[[@pone.0234794.ref109]\].

Discussion {#sec019}
==========

In the present scoping review, we examined the state of research on the impact of life events and transitions on PA behavior across the life course. In this regard, we mapped the research landscape and summarized key findings.

Life events and transitions that were covered by studies spanned from early childhood to old age and were thematically clustered into ten distinct categories. Childhood, adolescence, and young adulthood were life phases that displayed a wide variety of life events and transitions, that were oftentimes education-, relationship-, and family-related. For middle and older aged samples, the life events and transitions that were examined the most were illness, bereavement, and, above all, retirement.

Our results are mostly in line with previous reviews indicating that events and transitions during young adulthood are oftentimes accompanied by declines in PA \[[@pone.0234794.ref018]--[@pone.0234794.ref020], [@pone.0234794.ref023]--[@pone.0234794.ref026]\] and that retirement may offer a *window of opportunity* \[[@pone.0234794.ref105]\] for positive changes in PA despite declines in occupational PA and active commuting \[[@pone.0234794.ref019], [@pone.0234794.ref027]\]. Moreover, our results indicate a decreasing trend in PA for the transition from primary to secondary school. This corresponds to one review that reports results for six studies that we have included as well \[[@pone.0234794.ref022]\]. Additionally, despite including six more studies (including those for the transition from middle to high school), our results similarly indicate that changes in PA across this transition are dependent on PA domain, intensity, and time of the day or the week. Our review shows that for some life events and transitions (e.g. changing work conditions, quitting or losing a job, starting a new relationship, widowhood, moving, or diagnosis of illness), it is not possible to summarize clear trends. This issue has already been emphasized in the review by Engberg et al. \[[@pone.0234794.ref019]\] indicating that the causal and directional impact of life events and transitions on PA must not be overstated. If and how individuals adapt to the same event is a highly idiosyncratic process that depends on a multitude of factors (including psychosocial moderators and mediators that are oftentimes not assessed) and that might go hand in hand with increases, decreases, or no changes in PA at all. Moreover, life events and transitions might account for substitution effects regarding PA domains and intensities, thus, not rendering total PA.

Limitations of current research and desiderates {#sec020}
-----------------------------------------------

Limitations in the current state of research can be summarized as theoretical shortcomings on the one hand and methodological issues on the other. Subsequently, we want to discuss these issues and suggest some potential future directions.

### Theoretical limitations {#sec021}

On a theoretical and conceptual level, the majority of included studies neither precisely defined the terms *life event* or *transition* nor did they provide a theoretical framework that conceptually relates life events and PA behavior. The lack of terminological and theoretical framing became particularly apparent in vague terminology. For instance, some studies used the term life event for processes or *slow transitions* (such as difficulties finding a job, "becoming (un)happy", or becoming overweight or obese), which would, according to our definition, not account for a life event as a change in status. Yet, these studies also assessed other events and were, therefore, included in this review. Similarly, some life events were rather unspecific and it was not clear what they entailed (e.g. "major personal achievement", "receiving more education", or "becoming (un)healthy"). Similar to the lack of conceptual clarity regarding life events, studies rarely reflected upon the concept of PA. Most studies acknowledged some sort of basic definition (mostly referring to Caspersen et al., \[[@pone.0234794.ref034]\]), however, they focused on a variety of different PA domains and intensities often resulting in inconclusive or mixed findings and making it rather difficult to synthesize results in a differentiated, yet concise fashion.

We think that the lack of conceptual clarity with regard to the terms *life event* and *transition* and the complexity of a phenomenon like PA need to be addressed in future research. Theoretical and terminological awareness are highly relevant as they help to guide research processes and embed empirical findings within a framework for interpretation that increases scientific rigor, reduces the risk of jumping to hasty conclusions, and allows for comparability across studies. Theories should therefore be at "the center of research" \[[@pone.0234794.ref147], p. 2\] and play a key role in future research.

### Methodological limitations {#sec022}

Terminological and conceptual disparities resulted in quite heterogeneous methodological approaches across studies as indicated by the variety of sampling procedures and life event assessment tools that were employed. Most studies chose participants, who found themselves in a period in which a given event or transition usually occurs (e.g. educational transitions or retirement). Others used demographic questionnaires to assess whether a life event (e.g. marriage, school enrollment, or change in employment status) had occurred in a given period. Finally, few studies used retrospective interviews or Life-Event-Scales that stress more on the subjective significance of an event. Independent of the methodological approach, the studies rarely provided theoretical justifications for the decision on how to assess a particular life event or transition.

Methodological heterogeneity also became evident with regard to the use of PA assessment tools. Thirty-one different PA questionnaires targeting various domains and intensities and using different question formats were applied. Additionally, 34 studies did not specify which scales were used. Objective PA assessment tools (e.g. accelerometers or pedometers) were used in only 21.5% of the studies--mostly with children and adolescents--and were rarely combined with self-reports on PA habits. This fragmented and inconsistent use of assessment tools and validated scales has already been indicated by Engberg et al. \[[@pone.0234794.ref019]\] and complicated the comparison of results across studies.

For future research, we consider it as highly important to be aware of the complexity of PA behavior and its distinct domains and intensities and to carefully choose respective assessment tools. Although a plethora of validated PA scales exists, almost 32% of the included studies did not specify, which questionnaires were used. Relying on validated scales that are able to differentiate between various modes of PA rather than on *on-the-fly* creations \[[@pone.0234794.ref148]\] may facilitate comparability across studies in the future. Moreover, it might be beneficial to combine objective and subjective PA assessment tools in order to measure PA levels, behavioral patterns, and subjective perceptions to fully understand how and why behavior changes.

The vast majority of studies were prospective longitudinal. These designs allow to identify patterns within populations and reveal relationships between life events and transitions and PA behavior. However, two issues might limit the informative value of prospective longitudinal studies. First, long periods between follow-up assessments pose a challenge to the identification of the exact timing of a life event meaning that immediate effects might remain hidden. Additionally, changes in PA levels could also be influenced by other circumstances and events that occurred within this period but were not assessed specifically. Second, if follow-up times are rather short, long-term developments and rebound or readjustment effects remain concealed.

To counteract these two potential limitations, prospective longitudinal studies should ideally use repeated measures over an extended follow-up time in order to capture life events and transitions in their temporal complexity and to account for both immediate and more persistent effects. Here, a temporal division of transition periods may be helpful. Studies on retirement, pregnancy, or menopause have shown that a distinction in a period before (pre), around (peri), and after an event (post) is beneficial in order to better understand the long-term trajectories of behavioral pathways. The temporal fragmentation in three phases may also help to assess the quality of behavioral changes across a transition, meaning whether a behavior changes in a smooth or rather abrupt fashion.

A further methodological limitation of current research is that most studies did not control for concomitant events but rather focused on singular events. Studies targeting young adulthood in particular have shown that this is a developmental period, which is prone to the co-occurrence or accumulation of various life events and transitions, which might all interact in changing PA behavior. A similar challenge that future research will have to deal with is to separate the effects of life events on PA behavior from underlying general trends. It has been widely acknowledged that PA declines with increasing age \[[@pone.0234794.ref149], [@pone.0234794.ref150]\] and that adolescence and young adulthood are periods where steep declines are to be expected \[[@pone.0234794.ref009]\]. In this regard, PA patterns might change due to biological maturation or other environmental factors that are not necessarily related to life events and transitions. Only few studies (mostly those with a focus on pregnancy, parenthood, and retirement) employed either long-term follow-ups or control groups to monitor these underlying trends. A careful choice of assessment tools, long-term follow-ups, control group designs, and more complex statistical models might be necessary to disentangle potential interaction effects between different life events and transitions, underlying trends, and other potential mediator or moderator effects (e.g. gender, age, socio-economic status, etc.).

In addition, we advocate that future research should further consider the use of biographical retrospective studies in order to assess life events and their impact on PA from an individualized, yet socio-cultural perspective \[[@pone.0234794.ref031]\]. It is highly relevant to add explanatory value to the rather descriptive results of prospective longitudinal studies. Biographical analyses may reveal how and why life events become critical events in the sense that they are valued as personally significant \[[@pone.0234794.ref031]\], how they are perceived and processed, how they account for changes in PA behavior across the life course, and which underlying meaning is attributed to these developments. While reconstructive and self-reported PA data might be limited due to potential recall bias or inaccuracy as well as social desirability \[[@pone.0234794.ref151], [@pone.0234794.ref152]\], the assessment of perceptions and attitudes about behavioral pathways adds another perspective to better understand when and why individuals take up or terminate PA.

With regard to sample characteristics, a total of 20 studies included only females while only two studies included solely men. As for the remaining studies, 17 showed an uneven gender distribution as more than 65% of the sample consisted of women. Our findings indicate that women and men may respond in different ways to certain events and transitions. However, as studies showed great diversity in methodological approaches and sampling, clear gender effects were difficult to identify.

Moreover, most studies examined samples of well-educated people making it difficult to generalize results for other populations. Particularly, research on retirement has shown that job characteristics may have an impact on the way PA behavior evolves across this transition. Therefore, future research should also focus on socioeconomic circumstances and apply a sampling strategy that also takes into account disadvantaged socioeconomic positions.

Limitations of the review {#sec023}
-------------------------

With regard to our review, some limitations occur as well. First, the categorization of life events and transitions into ten thematic categories appeared to be the most reasonable, although we acknowledge that other categorical differentiations might be possible. Nevertheless, considering the heterogeneity of studies, we propose these initial distinctions in order to facilitate the synthesis of results. In this regard, however, a second limitation occurs. While the inclusion of 107 articles assessing 72 different life events and their relationship to various PA domains and intensities is a notable strength for mapping the research landscape on this topic, it also poses a considerable constraint for the depth of our analysis. Thus, the narrative synthesis of results does not reflect the entire complexity of the life event-PA relationship, but rather tries to identify emerging trends and draw out patterns across studies on a more general level. Third, only one author reviewed full-texts for eligibility. To include only studies that fit the inclusion criteria, arguable studies were discussed with a second researcher until consensus was reached. Fourth, we did not conduct a quality appraisal of the included studies. In this regard, studies were given the same weight when scoping the research landscape, although comparability might be limited. Fifth, although we extended the database search of two previous reviews \[[@pone.0234794.ref018], [@pone.0234794.ref019]\], studies that were published in another language or in journals that were not indexed in the databases might not have been found. Through cross-referencing we tried to lower the risk of missing any relevant studies. By focusing on peer-reviewed journal articles, potentially relevant grey literature (e.g. dissertations that are published as monographs) might have been missed. Eventually, by searching for terms such as *life event* or *transition*, studies focusing on certain events and transitions (e.g. parenthood, pregnancy, retirement, etc.) but not using the terms *life event* or *transition* might have been missed. Again, by cross-referencing, we aimed to lower this particular risk.

Conclusion {#sec024}
==========

This scoping review provides an overview of the current state of research on the impact of life events and transitions on PA and a summary of key findings in this area. Considering the health benefits of regular PA, we argue that it is crucial to understand when and why individuals take up or terminate PA. In this context, life events and transitions can be conceptualized as natural interventions that inevitably occur within the life course and that are oftentimes accompanied by changes in PA behavior for both the better and the worse. Despite some emerging trends, the overall state of research on this topic is still characterized by heterogeneity and fragmentation, which is reflected in a lack of theoretical, conceptual, and terminological clarity as well as in disparate study designs, methods, and reporting. This makes it difficult to synthesize and compare results across studies. Eventually, we hope that our synthesis of the research landscape will help to further develop research practices in the highly relevant fields of PA and sport, health, and leisure studies.
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